Introduction
Old age poverty is one of the main concerns among policymakers in the developed world in the context of the process of population ageing. It is accompanied by the worries about financial sustainability of pension systems and systems of old-age income support. The current and future stability of these systems comes at the cost of providing adequate income and the changing population structures increasingly exacerbate the trade-off between them (European Commission, 2012; OECD, 1998) . Naturally, in most discussions of old age poverty, improvements in material circumstances are not only an objective on their own, but a way to ameliorate the quality of life of older people. There is growing evidence for correlation of poverty with outcomes at later stages in life, in particular with physical and mental health (Dahl and Birkelund, 1997; Grundy and Holt, 2001; Huisman et al., 2003) as well as broader aspects such as life satisfaction and happiness (Adena and Myck, 2013) . Kok et al. (2008) showed that low levels of wealth and education are positively correlated with general poor health, and with some specific health outcomes such as heart attack and diabetes, while Delavande and Rohwedder (2008) find correlations between poverty and self-assessed probability of earlier death. Health is clearly one of the most important aspects of quality of life in general, and is particularly crucial with respect to policies related to ageing. Better health on the one hand implies direct welfare improvements of older people, and on the other, translates into potential savings on health expenditures, the size of which will grow as the proportion of older people increases in the coming decades.
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Given that the epidemiological literature devotes considerable attention to the relationship between socioeconomic inequalities and health (e.g. Hahn et al., 1995; Mackenbach, et al., 1997; Mackenbach et al., 1999; Singh-Manoux et al., 2005; Demakakos et al., 2008) , it is surprising that the link between material circumstances and broader life quality outcomes in old age is still relatively poorly understood. The public debate continues to be focused on income based "old age poverty" despite a number of important reasons why this measure is likely to be a poor approximation of material well-being -particularly in old age. Our initial results in this regard (Adena and Myck, 2013) showed that changes in a number of aspects of quality of life in old age, such as physical health and life satisfaction, do not correlate with the standard income based poverty definition. At the same time different measures of material 3 well-being suggest that material circumstances play a significant role in determining old age quality of life. It is thus clear in our view that more research is required to improve the understanding of the factors determining the material well-being of older individuals as well as the relationship between material well-being and key aspects of quality of life in old age.
Along these lines this article provides a detailed analysis of the relationship between health and different measures of material well-being for the population aged 50+. For this purpose we use data from the Survey of Health, Ageing and Retirement in Europe (SHARE) for twelve European countries and take advantage of its panel dimension to examine the effect of material circumstances on deterioration (or improvement) in several measures of health. The analysis confirms the important role of material circumstances in old age for health outcomes. These outcomes range from the subjective assessment of health status (SAH), through measures of symptoms of poor health and limitations in activities of daily living, to the most objective measure, namely mortality. As we stress in Section 2 this is consistent with the implications of Grossman's (1972) model in which health is treated as stock producing the flow of "healthy time" over the course of life. Importantly, though, the consistent pattern of correlations is only found for wealth-based and subjective measures of material well-being, and there is very little evidence for the relationship between income-based poverty and changes in health, with the exception of SAH. For male respondents and for those aged between 50-65, we find evidence that material conditions affect mortality. To our knowledge this is the first evidence of this relationship using representative survey data from Europe.
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Men who report difficulties in making ends meet are about 40% more likely to die between the analysed waves of the survey compared to those who don't. Among younger respondents (50-64) the relationship is even stronger (58.3%) and holds also for the wealth-based measure of poor material conditions -those in the lowest tertile of the wealth distribution are 82.6% more likely to die compared to those in the upper two thirds of the assets distribution, after 4 controlling for a range of potential confounders. Since health is a key aspect of quality of life, the results of the paper suggest that both researchers and policymakers should adopt broader measures of material well-being in old age and go beyond the income based poverty statistics in the process of monitoring the circumstances of older people and the design of policies aimed at ameliorating these conditions. Such measures would need to be more in line with the specific conditions and material needs of older persons.
The rest of the paper is organised as follows. In Section 2 we provide some discussion on the potential relationship between material well-being and health and on the validity of using income based measures of material conditions of older people. Section 3 outlines the approach to the examination of this relationship taken in this paper and describes the SHARE data used in the analysis. In Section 4 we discuss the baseline results, which are followed by some robustness checks in Section 5. Section 6 concludes the paper.
Health and material circumstances
Since Grossman's seminal contribution (Grossman, 1972) , economic literature has adopted an approach, in which health is treated as a stock of capital which produces healthy time. The stock of health can be augmented with investment in health and depreciates with age. The relationship between health and various economic outcomes such as employment or material well-being is thus extremely complex. Good health, which is part of the overall "human capital", can, on the one hand, increase employment opportunities and productivity and thus life-time resources. On the other hand, material resources facilitate higher investment in health stock through medical treatment, care and other aspects of healthy life-style, while other aspects of human capital like education contribute to better health by improving individual's efficiency in "producing" good health. Financial resources are thus very likely to be strongly correlated with health. This may be particularly the case if, as the Grossman model suggests, the shadow price of health grows with age due to increased depreciation of health in later life.
The nature of the relationship between health and financial resources has been studied in several contexts. Poor health has been shown to negatively influence material conditions through its influence on the probability of employment and timing of exit into retirement (e.g. Bound et al., 1999; Blundell et al., 2002; Disney et al., 2006) . At the same time, loss of employment has been shown to affect both mental health and mortality (Morris et al., 1994; Clark and Oswald, 1994; Mathers and Schofield, 1998) , and Haan and Myck (2009) The additional problem in the analysis of the relationship between health and material conditions is the issue of the measurement of both of sides of the equation. "Good health" can be expressed through a number of measures differing in their degree of objectivity, from subjective health assessment (Huisman et al., 2007; Kalwij and Vermeulen, 2008; Lindeboom and van Doorslaer, 2004) Given the above discussion, in this paper we take a broad spectrum of measures of health ranging from self-assessed health, through measures related to symptoms of poor health and functional limitations in activities of daily living through to the most objective measure, namely mortality. Transitions in these measures of health are examined conditional on three different measures of poor material conditions, which we take to be represented by income-6 based relative poverty, self-declared difficult material conditions and poverty as reflected by low relative position in the assets distribution.
SHARE data and sample statistics
The analysis in this paper focuses on transitions in health status between Wave 2 and Wave 4 of the SHARE survey. Transitions are examined as binary changes from good to bad health states (and vice versa), conditional on being in the good (or the bad) state in the initial period (Wave 2). We thus analyse determinants of the following transition probability: Π is a poverty measure defined at the time of Wave 2. In the case of the transition from bad to good states, the estimated probability takes the following form:
Sample statistics
The transitions examined rely on data from Waves 2 and 4 of SHARE collected in twelve countries between 2006 and 2012. As we show in Table 1 
Health measures
We examine four binary outcomes measuring the health status of respondents. The first measure is the subjective self-assessed health status (SAH) where individuals are treated as unhealthy if they declare either "fair" or "poor" health status on a five-point scale (excellent, very good, good, fair, poor). Two further measures rely on declared symptoms of poor health and limitations in performing activities of daily living (ADLs). In the first case ("3+SMT") individuals are treated as unhealthy if they declare at least three out of twelve symptoms, and in the latter case ("3+ADL") they are considered unhealthy if they have at least three from the list of twenty-three ADLs (see Appendix for the full list of symptoms and ADLs). 5 Mortality is the fourth health measure used in the analysis. As we noted above 1,605 individuals interviewed in Wave 2 are recorded as dead at the time of Wave 4. Since mortality information in SHARE relies on direct contact with relatives or acquaintances of the deceased this is most likely an underestimate of total mortality.
The distribution of respondents into those in the good and bad states in the four analysed dimensions at the time of W2 determines the sample sizes for the estimation of transitions from good to bad states and vice versa (except for mortality). This distribution is presented in Table 1 . Samples A1, B1 and C1 include individuals who are defined as healthy at the time of W2, while samples A2, B2, and C2 are in the bad health states in W2. The full sample of individuals included in the analysis who were interviewed in W2 and were alive in W4 is given as sample T, and the numbers of those who had died by the time of Wave 4 are given as sample D. The mortality analysis is conducted on the larger sample (AD) since we can include all those who were interviewed in W2 and whose death prior to W4 was verified. As we can see, there are important differences in health status for all four measures of health. We find a very similar cross-country pattern in the distribution of 3+SMT and 3+ADLs with
Poland having the highest proportions of those identified as being in poor health (39.9% by 3+SMT and 44.2% by 3+ADL), and Switzerland having the lowest levels (respectively 12.4%
and 11.3%). The shares of individuals who are identified as being in poor health according to 8 SAH are higher than the two other measures in all countries. The shares are as high as 59.4%
in Poland and they are the lowest in Switzerland with 15.0%.
Transition probabilities-changes from the good to bad states (and vice versa)-are presented in Table 2 . Those are raw values, and the differences between countries are very likely to be influenced by different age and gender composition in different country samples, which we control for in all our regressions. There is relatively high variation in these rates, with the rates of 3+SMT transitions to the bad state ranging from 10.5% in Switzerland to 26.2% in the Czech Republic, and the 3+ADL transitions varying from 10.0% in Switzerland to 22.9% in
Spain. The highest rates of transitions to the bad state defined by the SAH can be found in Poland with 34.2% and the lowest in Switzerland with 11.3%. Mortality on the other hand is highest in Poland (9.7%) and lowest in the Netherlands (3.2%). We need to remember, though, that the recorded mortality rates may be affected by the ease of finding the surviving partner or other members of the family by interviewers and these may be related to culturally determined family patterns in different countries. Cultural patterns may also affect the likelihood of bad subjective assessment of own health and even the more objective but still 
Measuring material circumstances
Three definitions of poverty are used here to identify respondents with insufficient material resources. The first is the standard definition of income-based relative poverty (referred to as "income poverty" and labelled as "INCOME" in all tables), according to which we identify poor people with reference to the official poverty thresholds published by EUROSTAT and defined as 60% of the median equivalised household net income. The second approach is based on subjective declarations by respondents ("subjective poverty" -"SUBJECTIVE"). In this case respondents are identified as poor on the basis of a question on how easily they can "make ends meet." If the answer is "with some" or "with great" difficulty the individuals in the household are classified as poor. 6 The third definition refers to respondents' wealth ("wealth poverty" -"WEALTH"), with individuals classified as poor if they are in the bottom tertile of the country-specific wealth distributions. Wealth for this purpose is defined as the sum of real assets (net of any debts) and gross financial assets.
In the case of income and wealth defined poverty, the analysis is conducted using equivalised measures based on the modified OECD scale. Additionally in these cases, given a relatively high degree of item non-response we use imputed values for the financial variables. Imputed values are used in cases where respondents either only specified a bracket range for any specific amount or refused to answer the question (see : Christelis, 2011) . 7 When we use imputed values for any of the variables we use five imputations for each missing value (Rubin 1987) . Table 2 provides some basic descriptive statistics on poverty rates in W2 according to the income and subjective measure (by definition the wealth poverty rate is 33.3% in all countries). There is both a high degree of heterogeneity in poverty rates between the countries and in some cases substantial differences in the rates of subjective and income poverty within countries. The highest rates of income poverty are observed in Spain, Italy and Poland (respectively 38.6%, 30.5%, and 27.6%), while the lowest are found in Sweden, Czech
Republic and the Netherlands (8.4%, 11.1%, and 12.7%). We see a very high difference between income and subjective poverty in the Czech Republic. While the Czech Republic is among the countries with the lowest income-based poverty levels (8.4%), Czech poverty levels defined by the subjective measure are one of the highest (52.9%). The difference between these rates is also substantial in Poland (27.6% versus 73.5%), while Denmark is the only country where subjective poverty levels are very similar to income poverty levels (14.1% versus 13.8% respectively). For example, in the case of bank account savings, depending on the country, we miss from 22% (Sweden) to 56% (Belgium) of specific values. In total in this case we miss around 40% of specific answers, of which roughly 35% gave an answer within a specific bracket sequence and 5-6% gave partial answers. For details, see Christelis (2011). In the latter case the similarity in rates, however, hides the fact that the different definitions identify different people as "poor". In Table 3 we present the overlaps between the three poverty measures. In each country, a third of the population is considered poor by the value of their (equivalised) wealth. In countries where poverty rates based on income and subjective assessment are low (e.g. Denmark) the degree of overlap with the wealth-based measure is naturally low. In Poland, where almost three quarters of the 50+ population defines itself as poor, the income-and wealth-defined sets are almost fully contained in the subjectively defined one. Whereas in Switzerland or Sweden there is little overlap between all measures, the overlap is much higher in Spain and Italy. specifications have been examined and we discuss some of them in Section 5, but the results we obtain in the chosen specifications are robust to the choice of additional controls. We first present the overall effects of poverty on health transitions (Table 3) , and next show more detailed analysis where the poverty dummies are on the one hand interacted with gender, and on the other with age categories of respondents (Tables 4 and 5 ).
Baseline results: poverty and transitions in health
Since the number of estimations we conduct is relatively large we do not report all the results in detail but focus on the key estimated parameters. Baseline estimates for transitions from good to bad health (using samples A1, B1, C1 and D) and from bad to good health (A2, B2, C2) are presented in Table 3 . For each health outcome we estimate three separate models, in 11 each case controlling for a different measure of poverty. The estimated relationship between health transitions and poverty is reported in the form of odds ratios on the poverty measure, which indicate the effect of being poor in W2 on the probability of transition from good to bad health (or vice versa) relative to those who are not poor in W2. 9 The odds ratios for the baseline estimations are also presented in Figure 1 .
TABLE 4 ABOUT HERE FIGURE 1 ABOUT HERE
As we can see in Table 4 , the signs of all estimated coefficients on poverty measures in the transitions from good to bad states indicate the negative effect of poverty on the changes in the four health measures, including mortality. For example, poor individuals by the subjective poverty definition are about 38-48% more likely to become ill in Wave 4 according to all three health measures. We find similar effects for the wealth-defined poverty, ranging 30-48%. On the other hand, in the case of income-defined poverty, we find only effects for the change in subjective health (37.7%) and we find no effects of income poverty on deteriorations in health as measured by 3+SMT and 3+ADL. A very similar pattern is observed with respect to the estimates in the reversed direction, with the exception that one of the estimated effects (of income poverty on transition from bad to good health defined by "3+ADL") is positive, but in this case, the effect is statistically insignificant. It is notable that the estimated effects of poverty on transitions from good to bad states in most cases are the mirror images of those from bad to good states both in terms of the direction of the effect and in terms of its statistical significance. Individuals identified as poor according to the wealthbased definition and subjective definition are less likely to recover from bad health according to all measures used. For income poverty, we find lower probability of recovery only in the subjective dimension. In the mortality analysis, we find no significant results.
Baseline results: differentiating effects by gender and age categories
To examine the relationship between health outcomes and poverty in more detail we repeat the estimations in order to obtain the effects of poverty on health transitions separately for 12 men and women (Specification: gender) and for individuals who at the time of W2 were aged 50-64 and 65+ (Specification: age). The odds ratios for these specifications are presented in Table 5 for the transitions from good to bad health states, and in Table 6 for transitions from bad to good health. We also present these odds ratios for the first set of transitions in Figure 2 .
Overall the results do not change much, but there are several notable and significant exceptions. Whereas for men income seem to gain more relevance (higher coefficients magnitude, additional significance for 3+ADLs), for women the effect is virtually zero for all outcomes but subjective health. Similarly, in the age specification, income seems to be more important for younger participants, and to have no effect for older ones (except the subjective health). Importantly, in the gender specification, we find that subjective poverty positively and significantly influences the probability of death for men (they are 40% more likely to die between W2 and W4 than other individuals). In the age specification, we find that wealth defined and subjective poverty positively and significantly affect the mortality for the age group 50-64 (58.3% and 82.6%). To our knowledge this is the first such evidence of a strong and statistically significant relationship between poor material conditions and mortality found in representative European data. 
Sensitivity Analysis
To examine how the baseline results change under different specifications and estimation scenarios we have conducted three broad types of robustness checks.
The first relates to the bad health threshold set at the rather arbitrary, although commonly used, value of three symptoms of poor health or limitations in ADLs. We have examined how sensitive the analysis is to setting a lower threshold set at two symptoms or limitations. The results, presented in Tables 7 and 8 , are very similar to the baseline specification. The estimated effects of poverty on health transitions are almost identical when we use the lower thresholds and there are very small changes to the statistical power of the estimates. When 10 There is a large body of literature using European data which finds strong correlation between mortality and other socio-economic characteristics such as education or occupational class (e.g. Mackenbach, et al. 1997 ) and between poverty and morbidity (e.g. Mackenbach et al. 1997 ). There is also evidence for the relationship between income poverty and mortality for the US (Hahn, et al. 1995) . We find no evidence for such relationship in the European SHARE data.
13 changing the threshold from 3+ to 2+ symptoms of poor health, the effect of subjective poverty becomes slightly less significant (from 0.1% to 1%) for the transition from the good states. In the case of recovery and the definition based on symptoms of poor health, the effects of wealth and subjective poverty become more significant (0.1%). For the change from 3+ to 2+ limitations, the significance levels are reduced for the recovery specification when wealth and subjective poverty are used but the coefficients are still significant at 5%.
The second type of sensitivity analysis is focused on a broader set of controls for selection into the good and bad health samples at the time of W2. To account for these, and thus to reduce the potential endogeneity of sample selection into the W2 good and bad health samples, we estimate the equations conditional on information from the intermediate Wave 3
(W3), which collected data on respondents' life histories including a broad range of childhood information and details of some major health related events. 11 These conditions and life events might, on the one hand, affect health status in later life (van den Berg et al., 2011) , and on the other may have influenced these individuals' material conditions as observed at the time of W2 (Claussen et al., 2003) . 12 The consequence of including life history information is that it imposes limitations on the sample sizes, as not all W4 respondents participated in W3. 13 This in particular affects the mortality sample since once we condition on W3 participation we can only analyse mortality between W3 and W4. This translates into a reduction in the available mortality sample by around one third. Since the results of the estimates and their statistical significance change very little when we control for childhood conditions and life events, these are not reported in this paper. The details are available from the authors on request.
The final, and in our view most important, robustness check relates to different types of sample attrition. As we saw in Section 3, only 62% of the total W2 sample took part in the W4 interview, and the total retention rates vary between 48% in the Czech Republic to 71% in 11 The following variables from W3 of SHARE were included in the robustness analysis in addition to our basic controls: -situation at home at the age of ten: number of books at home, facilities in the household, occupation of main breadwinner.
-parental behaviour: smoking, drinking and mental problems; -other major life events: hospital stays in childhood, ever having been disabled or seriously injured. 12 From the above variables, we find "ever having been disabled or seriously injured" to be important for current transitions in health. We also find that hospital stays in childhood and parental behavior (drinking and mental problems) influence health outcomes in later life to some extent. 13 If we control for W3 information samples are reduced by around 10-15%.
Switzerland. The total sample attrition is driven by two main factors. On the one hand, it is due to mortality, as not all individuals live long enough to participate in the W4 interview, and on the other, due to the refusal to participate in W4 or unsuccessful respondent tracking and a lack of contact. Since the regressions we estimate control only for W2 information, the only outcome missing in the case of individuals who did not participate in the W4 survey is their W4 health status.
With respect to the mortality driven attrition we take the approach that since mortality can be safely taken as a reflection of bad health status, we can correct for attrition by treating the three other health outcomes of dead respondents as "bad health" (specification I). As far as the other forms of attrition are concerned we test the sensitivity of the results to two assumptions. In the first set of estimations we treat the respondents absent from the W4 survey as unhealthy (specification II), and in the other as healthy (specification III). The odds ratios for the estimated coefficients in the baseline scenario and in the attrition corrected cases are presented in Figure 3 .
14 FIGURE 3 ABOUT HERE In addition to this we follow the suggestions of Verbeek and Nijman (1992) and test the nonrandomness of attrition with respect to our measure of poverty by examining the probability of leaving the sample in relation to the analysed measures of poverty. This is done by running probability models of attrition on the full data set from Wave 2. The models include the set of characteristics used in the transitions models and the different poverty dummies. In Table 9 we present the odds ratios on the three poverty measures in two separate specifications. The second specification also includes a house ownership dummy variable in addition to the standard controls. House ownership is very likely to affect attrition, as people who own their house may be less likely to change location and thus be easier to track in the panel. At the same time housing is one of the major assets an individual can have and house ownership strongly affects the probability of being classified as poor with respect to our wealth measure. This is in fact what comes out of the attrition analysis. The income and subjective measures of poverty are not correlated with attrition in either of the two specifications (Table 9 ). Poverty defined with respect to wealth is weakly related to attrition in Specification 1, but as Specification 2 suggests this is related more to the ownership of the house than to the value of wealth. Once we separately control for house ownership we find no significant relationship between any of the measures of poverty used in the analysis and attrition in the survey.
Conclusions
It is useful to think of health along the lines of Grossman (1972) and treat it as stock which "produces" a flow of "healthy time". From this perspective ageing implies an increasing rate of depreciation of the health stock, which in turn requires increasing investments in health to maintain the constant flow of "healthy time". It is thus natural to expect that, conditional on other characteristics, individuals in worse material conditions will on the one hand find themselves in poorer health earlier in their lives, and on the other hand current material conditions will influence the rate at which health deteriorates if individuals are financially constrained from investing in their stock of health.
The data from the Survey of Health, Ageing and Retirement in Europe (SHARE) is used in this paper to examine the second of the above conclusions. The analysis uses a broad range of health measures and three distinct measures of poor material conditions. The longitudinal dimension of SHARE allows us to examine how the latter affect changes in health status. We analyse the role of poverty as measured with respect to relative income, with reference to subjective declarations and to relative wealth, and examine the effect of poor material conditions on the rate of health deterioration and health improvement.
Our results confirm the important role of material conditions in determining changes in health. Changes in subjective health as well as in health measured by symptoms of poor health and functional limitations are significantly correlated with subjective poverty and poverty defined with respect to wealth. This pattern of correlations is consistent for health deterioration and health improvement and is robust to different specifications and several potential forms of non-random panel attrition. In all estimations we control for a range of potential confounders including education and life-style variables (activities, smoking, etc.).
The results also hold in specifications which control for childhood background information and significant life events. Compared to those who make ends meet easily, individuals who declare difficulties in making ends meet are 37.9% more likely to suffer health deterioration as measured by symptoms of poor health and 48.0% more likely to suffer a set back as measured by functional limitations. When poverty is measured with respect to relative wealth the effects are 30.4% and 48.7% respectively. Interestingly, we find no such correlations with poor material conditions defined with respect to relative income, and again this pattern is consistent and robust. This, in our view, points to the weakness of income-based poverty measures as reflections of material difficulties in old age, and suggests the necessity for a more complex approach to the measurement of poverty among older people.
In the overall sample of 50+ individuals we find no significant relationship between material conditions and mortality. However, subjective poverty strongly and significantly correlates with mortality of men and of the younger group of individuals in the sample, aged 50-64.
Mortality is 40.3% higher for men and 58.3% higher for those aged 50-64 among people who report difficulties in making ends meet. To our knowledge this is the first time that mortality has been found to be related to material conditions among old-age populations in a representative international European survey data. Improvements in material conditions may not only translate into better quality of life but also into living longer. Notes: samples for transitions from good to bad states (see Table 1 ): A1 (SAH), B1 (3+SMT), C1(3+ADLs), AD (DEATH); samples for transitions from bad to good states: A2 (SAH), B2 (3+SMT), C2 (3+ADLs). Source: Authors' calculations using SHARE data (Waves 2-4). 3+SMT -at least three symptoms of poor health; 3+ADL -at least three limitations in activities of daily living; SAH -subjective assessment of health (declaring fair or poor health status). Source: Authors' calculations using SHARE data (Waves 2-4). Table 4 . Source: Authors' calculations using SHARE data (Waves 2-4). Table 4 . Source: Authors' calculations using SHARE data (Waves 2-4). Table 4 . Source: Authors' calculations using SHARE data (Waves 2-4). Table 4 . Source: Authors' calculations using SHARE data (Waves 2-4). Table 4 . Source: Authors' calculations using SHARE data (Waves 2-4).
